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ARC and aperture 
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Peak WPE and NECSEL substrate doping 

Substrate thickness=100um. NECSEL diameter=80um. 
FC/MM power=50% 
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Peak WPE and NECSEL shunt design 

Substrate thickness=100um Substrate doping =1 E16 
NECSEL diameter=80um. fCMM power=50% 
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Select starting substrate 
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Dispose semiconductor layer of 

desired thickness and doping 
level(s)- on starting substrate 
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Refinish surface of 
semiconductor layer (optional) 
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Grow active device layer(s) on 
semiconductor layer 
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Fom active devices in active 
device layer by deposition, 
patterning, etching etc. 



Remove starting substrate 
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Fomi any additional layers or 

structures required on opposite 
side of semiconductor layer 
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1. Starting wafer after epitaxial growth . 



Grown 
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2. Photolith 1 : Fiducial mask (for subsequent alignment) 

3. Fiducial metal deposition and lift-off (not shown) 

4. Nitride depostion 

5. Photolith 2: Resist mask for implant 

6. Proton implant 

7. Resist strip 

8. Nitride removal 



9. Photolith 3 : Mesa mask 

10. Etch mesas 

11. Resist strip 



Silicon ' 

12. Nitride deposition 

13. Photolith 4: nitride 

14. Nitride etch 

15. Resist strip 



P metal 

16. Photolith 5: P-metal lift-off mask 

17. P-metal stack depostion 

18. P-metal lift-off 

19. P-metal sinter 
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Photolith 6: N-metal lift-off mask 
N-metal stack depostion 

N-metal lift-off 

N-metal sinter 
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24. Photolith 7: First metal lift-off mask 

25. First metal depostion 

26. First metal lift-off 

27. On- wafer test 



28. Wafer mount (epi side down) on sapphire substrate. 

29. Wafer thinning (lap and polish) 



30. Anti-reflection coating (ARC) deposition 



31. Photolith 8: Aperture metal lift-off mask 

32. Aperture metal deposition 

33. Aperture metal lift-off 

34. De-mount from sapphire substrate 

35. Scribe and break 
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